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The thermal tolerance of redfin velvetfish, Paracentropogon rubripinnis, a marine fish 
often used in experiments, was evaluated by assaying primary culture cells and free cells 
obtained from their caudal fins and compared with the whole body tolerance values. 
Primary culture cells and free cells assayed separately showed similar results. A 
significant correlation was observed between the in vivo and the in vitro thermal 
tolerances in this fish (p<0.01). These results suggest that the primary culture cells and 
free cells from the caudal fin clip of the fish could be used for evaluating genetic variation 
and physiological mechanisms of thermal tolerance traits in further selective breeding 
studies. 
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The management of the broodstock used for stock enhancement purposes is essential to 
preserve the genetic resources of the natural populations. Black sea bream 
(Acanthopagrus schlegelii) has been extensively released in Japan; nevertheless, the little 
emphasis paid on the genetic conservation, resulted in important drifts due to the small 
number of parental fish reared in the hatcheries. The present study shows how simple 
changes in the broodstock management procedure may greatly contribute to increase the 
effective number of breeders (Nb) and reduce the rate of inbreeding. In this regard, the 
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collection of eggs at several timings over a single night allowed the identification of those 
contributors spawning for a short period and with little overall contribution. It enabled 
identifying those alleles presented in lower frequencies, an essential issue on conservation 
genetics. The second improvement involved the use of a reasonable large number of 
individuals as breeders. In this study, the broodstock (BR) comprised 143 specimens, a 
feasible number to be reared at any hatchery that produces juveniles for stocking in Japan. 
The BR-offspring assignment confirmed the contribution of an extremely high number of 
breeders (140), corrected to 136 after considering the differences in sex proportions. The 
number of offspring comprising each family was similar (up to 3). Nevertheless, large 
disparities in the contribution were observed among breeders. As a result of the large 
number of offspring produced by few parental fish, Nb was reduced to 37. Although 
lower than desirable, the fact that most of breeders took part in the mating process 
confirmed the usefulness of this procedure. An alternative method to reduce and simplify 
the number of egg batches required was investigated. The three groups of eggs sampled in 
the middle of the sampling period and representing the period the releases were most 
intensive, were combined (nocturnal group), showing similar results. In this case 136 out 
of the initial 143 breeders took part in the mating process, and the final Nb was 88. These 
results confirm that by either of these simple means, most of the genetic diversity would 
be inherited by the offspring and help to preserving the genetic resources of the natural 
populations subject to stocking. This experience, although promising, should also be 
applied to other species to confirm its effectiveness. In addition, it is necessary to confirm 
the viability and performance of the offspring produced in this way in relation to those 
collected over the whole spawning season. 
 
(*) ##   $ &"$   "# ! !%$  "$$  
 "!' !"!" ! !%$ #   !# " 	

	




In recent years, populations of the Japanese char Salvelinus leucomaenis have decreased 
in central Honshu in Japan due to environmental changes and fishing pressure. Therefore 
it is desirable to effectively increase the char resources. In order to formulate appropriate 
strategies for the development of sustainable fisheries in central Honshu, we compared 
the genetic variability and genetic differentiation between the char populations of central 
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Honshu and those of northern Japan using five microsatellites and the mitochondrial 
control region. The number of alleles per locus, allelic richness, and expected 
heterozygosity were 1.4–2.4, 1.4–2.4, and 0.156–0.289, respectively, for the central 
Honshu populations and 6.8–10.6, 5.6–8.9, and 0.452–0.731, respectively, for the 
northern Japan populations. The genetic variability of the central Honshu populations was 
significantly lower than that of the northern Japan populations. The same tendency was 
observed for the nucleotide diversity of the mitochondrial control region. On the other 
hand, the FST estimates were significantly higher for the central Honshu populations than 
for the northern Japan populations. In this study, we did not observe linkage 
disequilibrium and deviation from the Hardy–Weinberg equilibrium. Thus, we think that 
the central Honshu populations have low genetic variability and high genetic 
differentiation due to restricted gene flow and small population size because these 
populations are landlocked and are located near the southern tip. In the northern Japan 
populations, the genetic variability of the mitochondrial control region was relatively low 
as compared to that of the microsatellite markers. We surmised that Salvelinus 
leucomaenis may have been subjected to a founder effect in the late Pleistocene period as 










Growth of several genetically improved Nile tilapia (GIFT or Genetically Improved 
Farmed Tilapia, FaST or Freshwater Aquaculture Center Selected Tilapia, 
SEAFDEC-selected) and domesticated red tilapia (BFS or Binangonan Freshwater Station 
NIFI-red or National Inland Fisheries Institute red, HL or Hacienda Luisita) stocks were 
compared in controlled (tank) and uncontrolled farm conditions (lake-based cages) with 
unselected NIFI or Chitralada Nile tilapia as control. Specific growth rate differed 
significantly (P = 0.009) in tank-reared Nile tilapia stocks where GIFT grew best at 
1.358%/ day followed by FaST (1.307%/day), control stock NIFI (1.257%/day) and 
SEAFDECselected (1.202%/day). Genetic effect explained 84.4% of the variance in 
growth of Nile tilapia in tanks. Although Nile tilapia growth in cages followed the same 
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trend where GIFT grew best at 1.570%/day, no significant stock differences (P = 0.479) 
were noted. Meanwhile, red tilapia reared in either tanks or cages showed no significant 
stock differences in terms of growth. However, survival of the red tilapia stocks in cages 
differed significantly with HL having the highest percentage survival at 93.3%. The 
different growth responses of the Nile tilapia stocks especially under controlled (tank) 
farm conditions were largely due to genetic factors (stock differences).Under uncontrolled 
farm conditions environmental factors were generally observed to have also affected the 











The exotic Ruditapes species (tentatively treated as Chinese littleneck clam), which 
exhibits finer, more closely spaced, and more numerous radial ribs on its shell surface 
compared with the native species R. philippinarum, of was imported to Japan from China 
and Korean Peninsula. The genetic invasion Japanese waters by Chinese littleneck clam 
via translocation has become an issue of increasing concern. However, very little is 
known about the genetic diversity and differentiation between the two types of clams. We 
counted the number of radial ribs on the shell surface and investigated eight allozymic 
loci in natural populations of these two clams in Japan and China. A natural population of 
R. variegata from Japan was also used in the allozyme analysis as an out group. 
Significant differences were found in the number of radial ribs between R. philippinarum 
(68.2±8.6) and Chinese littleneck clam (102.6±8.9). The mean heterozygosity observed 
was similar among the three Ruditapes clams, ranging from 0.237 to 0.332. 
Hardy-Weinberg equilibrium (HWE) was found in the four samples. Gnetic 
differentiation was small between R. philippinarum and Chinese littleneck clam in terms 
of Nei‘s genetic distance (Ds = 0.1069); however, R. variegatea exhibited a larger genetic 
distance compared with the other two clam (Ds = 1.7315-2.3129). Ruditapes 
philippinarum and Chinese littleneck clam were similar in genetic variability. These 
results suggest that it is necessary to identify imported clam species more precisely to 
prevent the introduction of Chinese littleneck clams into Japan and avoid possible 











Nutritional enrichment for rotifer is necessary for the stable production in larviculture. 
Although manufacturers recommend feeding amount for enrichment diets, the effects of 
these recommended amounts on nutritional enrichment of rotifer are unknown. We 
assessed the effects of normal and overdose amount of enrichment diets on nutritional 
enrichment of rotifer using batch and continuous culture methods. Rotifer populations in 
two culture systems were enriched using four enrichment conditions, matched two diet 
levels and two enrichment duration: 0.25 g/L for 8 h (normal enrichment) 0.25 g/L for 24 
h (longer enrichment), 0.75 g/L for 8 h (overdose enrichment) and 0.75 g/L for 24 h 
(overdose + longer enrichment). When the batch-cultured rotifer populations were 
enriched, longer and overdose enrichments could not make the fatty acid contents differ 
from normal one. Overdose enrichment was most effective of all enrichment conditions 
when continuous cultured rotifer populations were used. In both culture methods, the 
DHA content under overdose + longer enrichment conditions was two-three times as high 
as normal enrichment conditions and it resulted in two-three fold increase in DHA/EPA 
ratio by overdose + longer enrichment. Accordingly, it is possible to alter the fatty acid 










Sequence analysis targeting the hypervariable mitochondrial DNA-D-loop region was 
performed to surveyspawning patterns of captive Pacific bluefin tuna (Thunnus orientalis). 
The broodstock consisted of approximately 100 individuals. Sampling of fertilized eggs 
was conducted for ten days within three weeks in 2007. Among 236 eggs and 31 juveniles 
analyzed, 25 unique haplotypes were detected, indicating that more than 25 female 
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parents participated in reproduction in the fish cages. Among the 25 haplotypes, 10 were 
found at relatively high frequencies. Some of these haplotypes were observed to occur at 
2 to 3 consecutive days, indicating that the captive bluefin tuna females were capable to 
consecutively spawn multiple times. 










We examined the distribution patterns and axonal pathways of cholinergic, GABAergic, 
and dopaminergic neurons in the central nervous system of Ciona intestinalis larvae 
based on the expression patterns of two reporter genes (GFP and LacZ) driven by the 
promoters of several neuron-specific genes (vesicular acetylcholine transporter, glutamic 
acid decarboxylase, tyrosine 3-hydroxylase and dopa decarboxylase). Putative cholinergic 
and GABAergic cells were found in the sensory vesicle (SV) and visceral ganglion (VG), 
while putative dopaminergic cells were found only in the SV. The axons of almost all 
putative cholinergic and GABAergic cells in the SV extend pos-teriorly towards the VG 
and seem to connect with motor neurons. Some cells extend axons to the proximal region 
of the tail beyond the trunk-tail boundary. As this tail region contains several neurons, 
these cells may modulate larval behavior through the latter neurons. We also found that 
some putative cholinergic and GABAergic cells in the dorsal VG form a complex and 
extend axons anteriorly to the SV, posteriorly to the tail, and possibly ventrally to some 
motor neurons. Finally, we observed that one pair of the anterior most putative 
cholinergic cells in the ventral VG extends axons contralaterally to the right and left 
caudal axon tracts. We discuss the similarity of these cells to the Mauthner cells in 
vertebrates. 

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Chinstrap, Pygoscelis antarctica, and gentoo, P. papua, penguins are sympatric species 
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that inhabit the Antarctic Peninsula. To evaluate differences in the foraging habitat of 
these two species, we recorded their foraging locations and diving behavior using recently 
developed GPS-depth data loggers. The study was conducted on King George Island, 
Antarctica during the chick-guarding period of both species, from December 2006 to 
January 2007. The area used for foraging, estimated as the 95% kernel density of dive (>5 
m) locations, overlapped partially between the two species (26.4 and 68.5% of the area 
overlapped for chinstrap and gentoo penguins, respectively). However, the core foraging 
area, estimated as the 50% kernel density, was mostly separate (12.8 and 25.0% of the 
area overlapped for chinstrap and gentoo penguins, respectively). Chinstrap penguins 
tended to use off-shelf (water depth > 200 m) regions (77% of the locations for dives >5 
m), whereas gentoo penguins mainly used on-shelf (water depth < 200 m) areas (71% of 
dive locations). The data on foraging locations, diving behavior, and bathymetry indicated 
that gentoo penguins often performed benthic dives (28% of dives >5 m), whereas 
chinstrap penguins almost always used the epipelagic/mid-water layer (96% of dives >5 
m). Diving parameters such as diving bottom duration or diving efficiency differed 
between the species, reflecting differences in the use of foraging habitat. The diving 
parameters also suggested that the on-shelf benthic layer was profitable foraging habitat 
for gentoo penguins. Conversely, the relationship between trip duration, date, and 
stomach content mass suggested that the chinstrap penguins went further from the colony 
to forage as the season progressed, possibly reflecting a reduction in prey availability near 
the colony. Our results suggest that chinstrap and gentoo penguins segregated their 
foraging habitat in the Antarctic coastal marine environment, possibly due to inter- and 
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Having widely distributed along the coasts of Japan, members of the Gracilariaceae are 
ecologically and economically important marine red algae. To clarify the specific 
distribution and the diversification of them, we made a diligent collection around Hakata 
Bay, northern Kyushu, Japan. From our morphological observations on many specimens 
collected from this area, we recognized four species of Gracilaria: G. cuneifolia, G. 
parvispora, G. textorii, G. vermiculophylla and one species of Gracilariopsis (Gp): Gp. 
chorda. The two genera were clearly distinguished by spermatangial configurations and 
cystocarpic features in accordance with previous studies (Yamamoto 1975, Liao & 
Hommersand 2003).  The phylogenetic trees inferred from our rbcL gene sequence 
analysis of the Hakata Bay plnats and those from other localities verified a single, 
well-supported clade, which was subdivided into two distinct clades: the Gracilaria clade 
and the Gracilariaopsis clade. The Gracilaria clade comprises the species having 
cup-shaped or pot-shaped, spermatangial conceptacles and nutritive filaments in 
cystocarps. In contrast, the Gracilariopsis clade consists of the species with superficial 
spermatangia and cystocarps lacking nutritive filaments. Among the plants in each species 
of the Gracilaria clade, the rbcL gene sequences were different by one or two base pairs. 
Similarly, those of Gp. chorda plants within the Hakata Bay were different by one or two 
base pairs. While, those of Gp. chorda plants from Shizuoka and Chiba were different 
from the Hakata Bay plants by more than four base pairs.  Further studies will be 
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Polydora cornuta Bosc 1802 was unevenly distributed in the inner part of the enclosed 
coastal areas in Fukuyama port, Japan. This species lived in mud tubes built in the bottom 
sediments. A pair of grooved, ciliated palps was noted in this species. The palps were in 
direct contact with the sediment surface as they picked up particles of food. Under certain 
conditions the palps were held erect or lashed into a water column to collect suspended 
particles of food. Polydora cornuta may therefore act either as a surface deposit-feeder, a 
suspension-feeder, or a combination of both. The C and N values were useful as 
source and trophic indicators, respectively. 
Stable carbon and nitrogen isotopes were analyzed for Polydora cornuta and Capitella sp. 
and their food resources (POM, sediment) in the inner part of Fukuyama Port.  The mean 
C and N values were -18.2±0.7‰ and 21.5±0.8‰ for Polydora cornuta and  
-20.8±0.6‰ and 10.7±0.8‰ for Capitella sp. The mean C and N values were 
–21.1±0.9‰ and 22.9±0.2‰ for POM and –24.7±0.8‰ and 7.2±0.7‰ for Sediment. The 
ratio from which POM and sediment was 91 based on stable carbon and nitrogen isotope 
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The production of red sea bream, Pagrus major has rapidly increased, and reached to 
around 80 thousand tons in 2005 in Japan. The demand for hatchery produced seeds for 
aquaculture also rapidly increased to about 50 million fish in 2005.  In order to overview 
future genetic improvement of aquaculture strain of this species, we tried to estimate 
heritability of performance traits and proportional traits of red sea bream by the method of 
variance component analysis. The estimated heritabilities of performance in 57 days age 
were relatively low, and those of proportional traits were relatively high. 
We tried to evaluate the degree of improvement in growth performance and 
morphological traits of existing selective breeding stocks from a few hatcheries of red sea 
bream. Significant differences among strains were observed in performance traits of 
size-selected breeding stocks at 200 days old. The degree of improvement of body weight 
at 200 days old in size selected breeding stocks were evaluated as 150 % larger than 
non-selected brood. The evidences obtained in this comparative evaluation coincide with 
aquaculture farmer’s good reputation for improved seed fish in red sea bream for 
aquaculture. 
We examined the microsatellite DNA markers to evaluate the genetic change and 
divergence among the five hatchery stocks in red sea bream. The average number of 
alleles per locus was not reduced in the non-selected stock and the two selected breeding 
lines. However, the 7th generation of selected breeding stock lost many minor alleles 
which were observed in wild populations. We considered how to manage the genetic risks 
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such as loss of genetic diversity and inbreeding, which appeared in the brood stocks 























kolb,R:HA-0eBJPZTEJP  &V  
_3g?




B°$¨£­®Û  ?7; Ý/O¢5Â1CèGãå$­
®Û%$  wß#  ?7;/  ?7;' mv"J&5ºå




















































































 	¡#%"')'*#'%%&'% !!! &(&" %'#"' #%
"'"
#%&#$#%##""")%&'*##*##*#
 
 175 
ÀÁ3:8a*!9"+=66|tKG¯Qy
U ¦S{B³
ÄWXc¥sªCDÀbÁ

ÀÁ¾»G¯Oxl
S{B³
ÄWXc¥sªCDÀbÁ

À	Á5;¹G£T]®+=2&P¾N¼wiº
S{B³
dq  egrJ>VY5<,&¾}¬DÀLfÁ

À
Á1&-;#4 ?(¨oz¶·sª´
§­m¡
¸¿^_ ÃW^_j`«CDÀbÁ

ÀÁrJ$5.%/R;)7²kn¢
±E@
ÃWrJ\~lFHMµI´'=6("7Â
pFHu vÂÀbÁ

ÀÁ0;¤©{½Z[
A°h
ÃWrJ\~lFHMµI´'=6("7Â
pFHu vÂÀbÁ

ÀÁ
!*)'(+,.1&
"&
ÃWrJ\~lFHMµI´'=6("7Â
pFHu vÂÀbÁ

ÀÁ&  *$#	*/20-*&
%&
 176 
Vm-G;&FJH2B8"$	(LdQU%clJ
9Z"$<[NJHJKO=ljR5k

jkG;&F.7,`F/^0	
ifT2B83X1)
e?:+ 
Vm-G;&FJH2B8"$	(LdQU%clJ
9Z"$<[NJHJKO=ljR5k

jk iYg\i#MC]_!
D*@a 
Vm-G;&FJH2B8"$	(LdQU%clJ
9Z"$<[NJHJKO=ljR5k

jkG;&F^0	
ifT2B8
e?:+
65PhW4AIS>\bJH'SE65jk
